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(57) ABSTRACT 

An emulsion composition containing a compound repre 
sented by the formula: 

(I) 

Wherein R is an aliphatic hydrocarbon group optionally 
having substituents, an aromatic hydrocarbon group option 
ally having substituents, a heterocyclic group optionally 
havin substituents, a group represented by the formula: 
—OR (Wherein R1 is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents) or a 
group represented by the formula: 

Wherein R1b is a hydrogen atom or an aliphatic hydrocarbon 
group optionally having substituents, R10 is the same as or 
different from R1b and is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, RO is a 
hydrogen atom or an aliphatic hydrocarbon group, or R and 
R0 in combination represent a bond, Ar is an aromatic 
hydrocarbon group optionally having substituents 

or A1 
(912)“ 

and the like, and n is an integer of 1 to 4, a salt thereof or 
a prodrug thereof, Wherein the composition is adjusted to 
have a pH of not more than about 6, shoWs improved 
stability of the compound, a salt thereof or a prodrug thereof, 
and realiZes expression of superior ef?cacy. 
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STABLE EMULSION COMPOSITIONS 

TECHNICAL FIELD 

[0001] The present invention relates to an emulsion com 
position having improved stability. 

BACKGROUND ART 

[0002] WO 99/46242 describes that a compound repre 
sented by the formula: 

(Iaa) 

[0003] Wherein R represents an aliphatic hydrocarbon 
group optionally having substituents, an aromatic hydrocar 
bon group optionally having substituents, a heterocyclic 
group optionally having substituents, a group represented by 
the formula: —OR1 (Wherein R1 represents a hydrogen atom 
or an aliphatic hydrocarbon group optionally having sub 
stituents) or a group represented by the formula: 

Rlb 
/ 

N 

[0004] (Wherein R1b represents a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents, 
R10 is, the same as or different from Rlb, a hydrogen atom 
or an aliphatic hydrocarbon group optionally having sub 
stituents, R0 represents a hydrogen atom or an aliphatic 
hydrocarbon group, or R and R0 represent a bond With each 
other, ring A is a cycloalkene substituted by 1 to 4 substitu 
ents selected from (1) an aliphatic hydrocarbon group 
optionally having substituents, (2) an aromatic hydrocarbon 
group optionally having substituents, (3) a group repre 
sented by the formula: —OR1 (Wherein R1 is as de?ned 
above) and (4) a halogen atom, Ar represents an romatic 
hydrocarbon group optionally having substituents, a group 
represented by the formula: 

[0005] represents a group represented by the formula: 

\ 
(CH2DI. A Of (CHZX. A , 
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[0006] and n is an integer of 1 to 4, and a compound 
represented by the formula: 

(16) 

[0007] Wherein Rarepresents an aliphatic hydrocarbon 
group optionally having substituents, an aromatic hydrocar 
bon group optionally having substituents, a heterocyclic 
group optionally having substituents, a group represented by 
the formula: —OR1a (wherein R1'‘) represents a hydrogen 
atom or an aliphatic hydrocarbon group optionally having 
substituents) or a group represented by the formula: 

Rla 
/ 

N 

[0008] (wherein R13 is as de?ned above, R1b is, the same 
as or different from R13, a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, R0a rep 
resents a hydrogen atom or an aliphatic hydrocarbon group, 
or R8 and R03 represent a bond With each other, Ara repre 
sents an aromatic hydrocarbon group optionally having 
substituents, a group represented by the formula: 

[0009] represents a group represented by the formula: 

[0010] and n represents an integer of 1 to 4, a salt thereof 
and a prodrug thereof have a nitric oXide (NO) production 
inhibiting effect and an inhibitory effect on the production of 
in?ammatory cytokines, such as TNF-ot, IL-1, IL-6 and the 
like, and are useful as a prophylactic and therapeutic agent 
against the diseases including cardiac diseases, autoimmune 
diseases, in?ammatory diseases, central nervous system 
diseases, infectious diseases, sepsis, septic shock and the 
like. 

[0011] This publication also describes that an oily injec 
tion can be produced by dissolving, suspending or emulsi 
fying this compound in a vegetable oil or propylene glycol. 

[0012] The present invention aims at providing an emul 
sion composition having more improved stability, Which 
contains the above-mentioned compound. 
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DISCLOSURE OF THE INVENTION 

[0013] The present inventors have conducted intensive 
studies in vieW of the above-mentioned problems and found 
that adjustment of the pH of an emulsion composition 
containing the above-mentioned compound to not more than 
about 6 surprisingly improves stability of the compound and 
the composition and realiZes expression of superior efficacy. 
The present inventors have further investigated based on this 
?nding and completed the present invention. 

[0014] Accordingly, the present invention provides the 
folloWing. 

[0015] [1] An emulsion composition comprising a 
compound (I) represented by the formula: 

(I) 

[0016] Wherein R is an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1 (Wherein R1 is a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents) 
or a group represented by the formula: 

Rlb 
/ 
N 

R10 

[0017] Wherein R1b is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, R10 is the 
same as or different from R1b and is a hydrogen atom or an 

aliphatic hydrocarbon group optionally having substituents, 
R0 is a hydrogen atom or an aliphatic hydrocarbon group, or 
R and R0 in combination represent a bond, ring A1 is a 
cycloalkene optionally substituted by 1 to 4 substituents 
selected from (1) an aliphatic hydrocarbon group optionally 
having substituents, (2) an aromatic hydrocarbon group 
optionally having substituents, (3) a group represented by 
the formula: —OR1 (Wherein R1 is as de?ned above) and (4) 
a halogen atom, Ar is an aromatic hydrocarbon group 
optionally having substituents, a group represented by the 
formula: 
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[0018] represents a group represented by the formula: 

\ 
<CH2>n A1 or <CHZ>H A1 , 

[0019] and n is an integer of 1 to 4, a salt thereof or a 
prodrug thereof, Wherein said composition is adjusted to 
have a pH of not more than about 6, 

[0020] [2] the composition of [1], Wherein R is (1) 
(A) a linear or branched CL2O alkyl group, (B) a 
C3710 cycloalkyl group, (C) a C4_12 cycloalkylalkyl 
group, (D) a loWer (C3_6) alkenyl group or a 
loWer (C3_6) alkynyl group, all of Which optionally 
having 1 to 4 substituents selected from the group 
(hereinafter substituent group A) consisting of a 
5- to 8-membered ring group or its condensed ring 
group, Which contains 1 to 4 hetero atoms selected 
from a nitrogen atom (optionally oXidiZed), an oXy 
gen atom and a sulfur atom, and Which is optionally 
substituted by 1 to 3 substituents selected from a C1_ 4 
alkyl, a hydroXy, an OX0 and a C1_4 alkoXy, (ii) an OX0 
group, (iii) a hydroXyl group, (iv) a C1_6 alkoXy 
group, (v) a C3_1O cycloalkyloXy group, (vi) a C6_1O 
aryloXy group, (vii) a C7_19 aralkyloXy group, (viii) 
a 5- to 8-membered ring group or its condensed 
ring-oXy group, Which contains 1 to 4 hetero atoms 
selected from a nitrogen atom (optionally oXidiZed), 
an oXygen atom and a sulfur atom, and Which is 
optionally substituted by 1 to 3 substituents selected 
from a CL4 alkyl, a hydroXy, an OX0 and a CL4 
alkoXy, a C1_6 alkylthio group (sulfur atom may 
be oXidiZed), a C3_1O cycloalkylthio group (sulfur 
atom may be oXidiZed), a C6_1O arylthio group 
(sulfur atom may be oXidiZed), (Xii) a C7_19 aralky 
lthio group (sulfur atom may be oXidiZed), (Xiii) a 5 
to 8-membered ring group or its condensed ring-thio 
group, Which contains 1 to 4 hetero atoms selected 
from a nitrogen atom (optionally oXidiZed), an oXy 
gen atom and a sulfur atom, and Which is optionally 
substituted by 1 to 3 substituents selected from a C1_ 4 
alkyl, a hydroXy, an OX0 and a CL4 alkoXy, (Xiv) a 5 
to 8-membered ring group or its condensed ring 
sul?nyl group, Which contains 1 to 4 hetero atoms 
selected from a nitrogen atom (optionally oXidiZed), 
an oXygen atom and a sulfur atom, and Which is 
optionally substituted by 1 to 3 substituents selected 
from a CL4 alkyl, a hydroXy, an OX0 and a CL4 
alkoXy, (Xv) a 5- to 8-membered ring group or its 
condensed ring-sulfonyl group, Which contains 1 to 
4 hetero atoms selected from a nitrogen atom 
(optionally oXidiZed), an oXygen atom and a sulfur 
atom, and Which is optionally substituted by 1 to 3 
substituents selected from a C1_ 4 alkyl, a hydroXy, an 
OX0 and a CL4 alkoXy, (Xvi) a nitro group, (Xvii) a 
halogen atom, (Xviii) a cyano group, a carboXyl 
group, a C1_1O alkoXy-carbonyl group, a 
C376 cycloalkyloXy-carbonyl group, (XXii) a C6_1O ary 
loXy-carbonyl group, (XXiii) a C7_19 aralkyloXy-car 
bonyl group, (XXiv) a 5- to 8-membered ring group 
or its-condensed ring-oXycarbonyl group, Which 
contains 1 to 4 hetero atoms selected from a nitrogen 
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atom (optionally oxidized), an oxygen atom and a 
sulfur atom, and Which is optionally substituted by 1 
to 3 substituents selected from a C1_4 alkyl, a 
hydroxy, an oxo and a C1_4 alkoxy, (XXV) a C6_1O 
aryl-carbonyl group, (xxvi) a C1_6 alkanoyl group, 
(xxvii) a C3_5 alkenoyl group, (xxviii) a C6_1O aryl 
carbonyloxy group, a C2_6 alkanoyloxy group, 
(xxx) a C3_5 alkenoyloxy group, a carbamoyl 
group or a cyclic aminocarbonyl group, Which is 
optionally substituted by 1 or 2 substituents selected 
from a C1_4 alkyl, a phenyl, a C1_7 acyl and a C1_4 
alkoxy-phenyl, (xxxii) a thiocarbamoyl group 
optionally substituted by 1 or 2 substituents selected 
from a C1_4 alkyl and a phenyl, (xxxiii) a carbam 
oyloxy group optionally substituted by 1 or 2 sub 
stituents selected from a C1_4 alkyl and a phenyl, 
(xxxiv) a C1_6 alkanoylamino group, (xxxv) a C6_1O 
aryl-carbonylamino group, (xxxvi) a CMO alkoxy 
carboxamide group, (xxxvii) a C6_1O aryloxy-car 
boxamide group, (xxxviii) a C7_19 aralkyloxy-car 
boxamide group, a CMO alkoxy 
carbonyloxy group, a C6_1O aryloxy 
carbonyloxy group, a C7_19 aralkyloxy 
carbonyloxy group, (xxxxii) a C3_1O cycloalkyloxy 
carbonyloxy group, (xxxxiii) a ureido group 
optionally substituted by 1 to 3 substituents selected 
from a C1_4 alkyl group and a phenyl group, and 
(xxxxiv) a C6_1O aryl group optionally having 1 to 4 
substituents selected from the group consisting of the 
above-mentioned to (xxxxiii), Wherein the sub 
stituent selected from substituent group A may form, 
together With (A) a linear or branched C1_2O alkyl 
group, (B) a C3_1O cycloalkyl group, (C) a C4_12 
cycloalkylalkyl group, (D) a loWer (C3_6) alkenyl 
group or a loWer (C3_6) alkynyl group, an indanyl 
group or a 1,2,3,4-tetrahydronaphthyl group, all of 
Which optionally having 1 to 4 substituents selected 
from the substituent group A, 

[0021] (2) a C6_14 aromatic hydrocarbon group 
optionally having 1 to 5 substituents selected from 
the group consisting of a halogen atom, a C1_4 alkyl 
group, a C1_4 alkoxy group, a C1_4 alkoxy-carbonyl 
group, a carboxyl group, a nitro group, a cyano 
group, a hydroxyl group, a C1_4 alkanoylamino 
group, a C3_6 cycloalkyl group, a C6_1O aryl group, a 
halogeno C1_4 alkyl group, a halogeno C1_4 alkoxy 
group, a C1_4 alkylthio group, a C1_4 alkylsulfonyl 
group, a C1_4 alkanoyl group, a S-membered aro 
matic heterocyclic group, a carbamoyl group, a C1_4 
alkyl-carbamoyl group, a C1_4 alkoxy-carbonyl-C1_4 
alkyl-carbamoyl group and a 1,3-diacylguanidino 
C1_4 alkyl group, 

[0022] (3) a 5- to 8-membered ring group or its 
condensed ring group, Which contains 1 to 4 hetero 
atoms selected from a nitrogen atom (optionally 
oxidiZed), an oxygen atom and a sulfur atom, and 
Which optionally has 1 to 3 substituents selected 
from the group consisting of a C1_4 alkyl, a hydroxy, 
an oxo and a C1_4 alkoxy, 

0023 4 a rou re resented b the formula —OR1 g P P V 
(wherein R1 is a hydrogen atom or (ii) (A) a linear 
or branched C1_2O alkyl group, (B) a C3_1O cycloalkyl 
group, (C) a C4_12 cycloalkylalkyl group, (D) a loWer 
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(C3_6) alkenyl group or a loWer (C3_6) alkynyl 
group, all of Which optionally having 1 to 4 sub 
stituents selected from the substituent group A), 
Wherein the substituent selected from the substituent 
group A may form, together With (A) the linear or 
branched C1_2O alkyl group, (B) the C3_1O cycloalkyl 
group, (C) the C4_12 cycloalkylalkyl group, (D) the 
loWer (C3_6) alkenyl group or the loWer (C3_6) 
alkynyl group, an indanyl group or 1,2,3,4-tetrahy 
dronaphthyl group, Which optionally has 1 to 4 
substituents selected from the substituent group A, or 

[0024] (5) a group represented by the formula 

Rlb 
/ 
N 

R10 

[0025] Wherein R1b is a hydrogen atom or (ii) (A) a 
linear or branched C1_2O alkyl group, (B) a C3_1O cycloalkyl 
group, (C) a C4_12 cycloalkylalkyl group, (D) a loWer (C3_6) 
alkenyl group or a loWer (C3_6) alkynyl group, all of 
Which optionally having 1 to 4 substituents selected from the 
substituent group A, (Wherein the substituent selected from 
the substituent group A may form, together With (A) the 
linear or branched C1_2O alkyl group, (B) the C3_1O cycloalkyl 
group, (C) the C4_12 cycloalkylalkyl group, (D) the loWer 
(C3_6) alkenyl group or the loWer (C3_6) alkynyl group, 
an indanyl group or a 1,2,3,4-tetrahydronaphthyl group, 
Which optionally has 1 to 4 substituents selected from the 
substituent group A), and R10 is the same as or different from 
R1b and is a hydrogen atom or (ii) (A) a linear or branched 
C1_2O alkyl group, (B) a C3_1O cycloalkyl group, (C) a C4_12 
cycloalkylalkyl group, (D) a loWer (C3_6) alkenyl group or 
(E) a loWer (C3_6) alkynyl group, all of Which optionally 
having 1 to 4 substituents selected from the substituent 
group A (Wherein the substituent selected from the substitu 
ent group A may form, together With (A) the linear or 
branched C1_2O alkyl group, (B) the C3_1O cycloalkyl group, 
(C) the C4_12 cycloalkylalkyl group, (D) the loWer (C3_6) 
alkenyl group or the loWer (C3_6) alkynyl group, an 
indanyl group or a 1,2,3,4-tetrahydronaphthyl group, Which 
optionally has 1 to 4 substituents selected from the substitu 
ent-group A) or an aliphatic hydrocarbon group optionally 
having a substituent, 

[0026] R0 is a hydrogen atom, a linear or branched 
C1_2O alkyl group, a C3_1O cycloalkyl group, a 
C4712 cycloalkylalkyl group, a loWer (C3_6) alkenyl 
group or a loWer (C3_6) alkynyl group, 

[0027] or R and R0 in combination represent a 
bond, 

[0028] 
[0029] (1) (A) a linear or branched C1_2O alkyl 

group (B) a C3_1O cycloalkyl group, (C) a C4_12 
cycloalkylalkyl group, (D) a loWer (C3_6) alk 
enyl group or a loWer (C3_6) alkynyl group, 
all of Which optionally having 1 to 4 substitu 
ents selected from the substituent group A 
(Wherein the substituents selected from the sub 
stituent group A may form, together With (A) 

ring A1 is 
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the linear or branched C172 alkyl group, (B) the 
C3_1O cycloalkyl group, (C) the C4_12 cycloalky 
lalkyl group, (D) the loWer (C3_6) alkenyl group 
or the loWer (C3_6) alkynyl group, an inda 
nyl group or a 1,2,3,4-tetrahydronaphthyl 
group, Which optionally has 1 to 4 substituents 
selected from the substituent group A), 

[0030] (2) a C6_14 aromatic hydrocarbon group 
optionally having 1 to 5 substituents selected 
from the group consisting of a halogen atom, a 
CL4 alkyl group, a CL4 alkoXy group, a CL4 
alkoXy-carbonyl group, a carboXyl group, a 
nitro group, a cyano group, a hydroXyl group, a 
CL4 alkanoylamino group, a C3_6 cycloalkyl 
group, a C6_1O aryl group, a halogeno C1_4 alkyl 
group, a halogeno CL4 alkoXy group, a CL4 
alkylthio group, a C1_4 alkylsulfonyl group, a 
C174 alkanoyl group, a S-membered aromatic 
heterocyclic group, a carbamoyl group, a C1_4 
alkyl-carbamoyl group, a C1_ 4 alkoXy-carbonyl 
CL4 alkyl-carbamoyl group and a 1,3-dia 
cylguanidino-Clr4 alkyl group, 

[0031] 1(3) a group represented by the formula 
—OR (Wherein R1 is as de?ned above) or 

[0032] (4) a cycloalkene optionally substituted 
by 1 to 4 substituents selected from halogen 
atoms, and 

[0033] Ar is a C6_14 aromatic hydrocarbon group 
optionally having 1 to 5 substituents selected from 
the group consisting of a halogen atom, a CL4 
alkyl group, a C1_4 alkoXy group, a CL4 alkoXy 
carbonyl group, a carboXyl group, a nitro group, a 
cyano group, a hydroXyl group, a C1_4 alkanoy 
lamino group, a C3_6 cycloalkyl group, a C6_1O aryl 
group, a halogeno C1_4 alkyl group, a halogeno 
C14 alkoXy group, a CL4 alkylthio group, a CL4 
alkylsulfonyl group, a CL4 alkanoyl group, a 
S-membered aromatic heterocyclic group, a car 
bamoyl group, a CL4 alkyl-carbamoyl group, a 
C14 alkoXy-carbonyl-C1_4 alkyl-carbamoyl group 
and a 1,3-diacylguanidino-C1_4 alkyl group, 

[0034] [3] the composition of [1], Wherein the com 
pound is (A) d-ethyl 6-[N-(2-chloro-4-?uorophenyl 
)sulfamoyl]-1-cycloheXene-1-carboXylate, (B) 
d-ethyl 6-[N-(2,4-di?uorophenyl)sulfamoyl]-1-cy 
cloheXene-1-carboXylate, (C) ethyl 6-[N-(2-chlo 
rophenyl)-sulfamoyl]-1-cycloheXene-1-carboXylate, 
(D) ethyl 6-[N-(2-chloro-4-methylphenyl)sulfa 
moyl]-1-cycloheXene-1-carboXylate, or a salt 

thereof, 

[0035] [4] the composition of [1], Which is an oil-in 
Water type, 

[0036] [5] the composition of [1], Which has a pH 
adjusted to about 3 to about 6, 

[0037] [6] the composition of [1], Which is used as an 
injection, 

[0038] [7] the composition of [1], Which comprises a 
disperse phase particle comprising an oil component, 
an emulsi?er and compound (I), a salt thereof or a 
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prodrug thereof, and Water in Which the disperse 
phase particle is dispersed, 

[0039] [8] the composition of [7], Wherein the oil 
component is selected from the group consisting of 
a vegetable oil, a partially hydrogenated vegetable 
oil, a simple glyceride, a mixed glyceride and a 
medium-siZe chain fatty acid glycerol ester, 

[0040] [9] the composition of [7], Wherein the oil 
component is a vegetable oil, 

[0041] [10] the composition of [9], Wherein the veg 
etable oil is a soybean oil, a cottonseed oil, a rape 
seed oil, a peanut oil, a safflower oil, a sesame oil, a 
rice bran oil, a corn germ oil, a sun?oWer oil, a poppy 
oil or an olive oil, 

[0042] [11] the composition of [10], Wherein the 
vegetable oil is a soybean oil, 

[0043] [12] the composition of [7], Wherein the emul 
si?er is a phospholipid or a nonionic surfactant, 

[0044] [13] the composition of [7], Wherein the emul 
si?er is a phospholipid, 

[0045] [14] the composition of [13], Wherein the 
phospholipid is an egg yolk lecithin, a soybean 
lecithin, a hydrogenation product thereof, a phos 
phatidylcholine, a phosphatidylethanolamine, a 
phosphatidic acid, a phosphatidylserine, a phosphati 
dylinositol or a phosphatidylglycerol, 

0046 15 the com osition of 14 , Wherein the P 
phospholipid is an egg yolk lecithin, 

[0047] [16] the composition of [7], Wherein the oil 
component is used in a proportion of about 1-about 
30 Wt % of the Whole composition, 

[0048] [17] the composition of [7], Wherein the emul 
si?er is used in a proportion of about 0.1-about 10 
W/v % of the Whole composition, 

[0049] [18] the composition of [7], Wherein the emul 
si?er is contained in a proportion of about 0.1-about 
150 Wt % of the oil component, 

[0050] [19] the composition of [1], Which comprises 
a vegetable oil and a phospholipid, 

[0051] [20] the composition of [1], Which comprises 
a soybean oil, an egg yolk lecithin, a glycerol and a 
puri?ed Water, 

[0052] [21] the composition of [1] or [7], Which 
comprises the compound (I), a salt thereof or a 
prodrug thereof in a proportion of about 0.001-about 
95 Wt % of the Whole composition, 

[0053] [22] the composition of [1] or [7], Which 
comprises the compound (I), a salt thereof or a 
prodrug thereof in a proportion of about 0.01-about 
30 Wt % of the Whole composition, 

[0054] [23] the composition of [7], Wherein the dis 
perse phase particle has an average particle siZe of 
about 25-about 500 nm, 

[0055] [24] the composition of [1], Which is a nitric 
oXide and/or a cytokine production inhibitor, 



US 2003/0212114 A1 

[0056] [25] the composition of [1], Which is an agent 
for the prophylaxis or treatment of a cardiac disease, 
an autoimmune disease, sepsis or septic shock, 

[0057] [26] a method for stabilizing an emulsion 
composition comprising a compound represented by 
the formula: 

(I) 

[0058] Wherein R is an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1 (Wherein R1 is a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents) 
or a group represented by the formula: 

Rlb 

N 

R10 

[0059] Wherein R1b is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, R10 is the 
same as or different from R1b and is a hydrogen atom or an 

aliphatic hydrocarbon group optionally having substituents, 
RO is a hydrogen atom or an aliphatic hydrocarbon group, or 
R and R0 in combination represent a bond, ring A1 is a 
cycloalkene optionally substituted by 1 to 4 substituents 
selected from (1) an aliphatic hydrocarbon group optionally 
having substituents, (2) an aromatic hydrocarbon group 
optionally having substituents, (3) a group represented by 
the formula: —OR1 (Wherein R1 is as de?ned above) and (4) 
a halogen atom, Ar is an aromatic hydrocarbon group 
optionally having substituents, a group represented by the 
formula: 

[0060] represents a group represented by the formula: 

\ 
(CH2)r| A1 Or (CH2)n A1 a 

[0061] and n is an integer of 1 to 4, a salt thereof or a 
prodrug thereof, 
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[0062] Wherein said composition is adjusted to have a pH 
of not more than about 6, 

[0063] [27] the stabiliZing method of [26], Which 
improves the stability during autoclave steriliZation, 

[0064] [28] a method for the prophylaxis or treatment 
of a cardiac disease, an autoimmune disease, sepsis 
or septic shock, Which comprises administrating an 
effective amount of the composition of [1] to a 
mammal, and 

[0065] [29] use of the composition of [1] for manu 
facturing an agent for the prophylaxis or treatment of 
a cardiac disease, an autoimmune, disease, sepsis or 
septic shock. 

[0066] The present invention also provides 

[0067] [30] the composition of [1], Wherein the com 
pound represented by the formula (I) is a com 
pound represented by the formula: 

(Iaa) 

[0068] Wherein R is an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1 (Wherein R1 is a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents) 
or a group represented by the formula: 

Rlb 
/ 

N 

[0069] Wherein R1b is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, R10 is the 
same as or different from R1b and is a hydrogen atom or an 

aliphatic hydrocarbon group optionally having substituents, 
R0 is a hydrogen atom or an aliphatic hydrocarbon group, or 
R and R0 in combination represent a bond, ring A2 is a 
cycloalkene substituted by 1 to 4 substituents selected from 
(1) an aliphatic hydrocarbon group optionally having sub 
stituents, (2) an aromatic hydrocarbon group optionally 
having substituents, (3) a group represented by the formula: 
—OR1 (Wherein R1 is as de?ned above) and (4) a halogen 
atom, Ar is an aromatic hydrocarbon group optionally hav 
ing substituents, a group represented by the formula: 
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[0070] represents a group represented by the formula: 

\ 
(912)“ A2 (CHZX. A2 

or , 

[0071] and n is an integer of 1 to 4, or 

[0072] (ii) a compound represented by the formula: 

(16) 

[0073] wherein R8 is an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1a (wherein R13 is a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents) 
or a group represented by the formula: 

Rla 
/ 

N 

[0074] wherein R1'‘) is as de?ned above, and R1b is the 
same as or different from R13 and is a hydrogen atom or an 

aliphatic hydrocarbon group optionally having substituents, 
RO3 is a hydrogen atom or an aliphatic hydrocarbon group, 
or R8 and R03 in combination represent a bond, Ara is an 
aromatic hydrocarbon group optionally having substituents, 
a group represented by the formula: 

[0075] represents a group represented by the formula: 

(CH2)n (CH2)11 

or , and 

[0076] n is an integer of 1 to 4, 

[0077] [31] the composition of [30], Wherein the 
compound represented by the formula (Iaa) is a 
compound represented by the formula: 
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(M1) 

[0078] Wherein each symbol is as de?ned in [30], 

[0079] [32] the composition of [30], Wherein the ring 
A2 is a cycloalkene substituted by a loWer alkyl, a 
phenyl or a halogen, R1 is a loWer alkyl group, Ar is 
a phenyl group optionally having substituents, and n 
is 2, 

[0080] [33] the composition of [30], Wherein the 
compound represented by the formula (Ie) is a com 
pound of the formula: 

(Ia) 

[0081] Wherein R is an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1 (Wherein R1 is a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents) 
or a group represented by the formula: 

Rlb 
/ 

N 

[0082] (Wherein R1b is a hydrogen atom or an aliphatic 
hydrocarbon group optionally having substituents, and R10 is 
the same as or different from R1b and is a hydrogen atom or 

an aliphatic hydrocarbon group optionally having substitu 
ents), R0 is a hydrogen atom or an aliphatic hydrocarbon 
group, or R and R0 in combination represent a bond, Ar is an 
aromatic hydrocarbon group optionally having substituents, 
a group represented by the formula: 
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[0083] represents a group represented by the formula: 

\ 
(CH2)n Or (CH2)n > 

[0084] and n is an integer of 1 to 4, provided that When n 
is 1 or 2 and R1 is a hydrogen atom or an ethyl group, R0 
is a methyl group and Ar is a phenyl group or (ii) R and R0 
in combination represent a bond and Ar is a phenyl group, 
a 2-methylphenyl group, a 4-bromophenyl group, a 4-meth 
oXyphenyl group or a 2,6-dimethylphenyl group, 

[0085] a group represented by the formula: 

[0086] should be a group represented by the formula: 

[0087] [34] the composition of [33], Wherein the 
compound represented by the formula (la) is a com 
pound represented by the formula: 

(1b) 

[0088] Wherein R2 is a hydrogen atom or an aliphatic 
hydrocarbon group, and R1, Ar, n and the group represented 
by the formula: 
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[0089] are as de?ned in [33], provided that When n is 1 or 
2, Ar is a phenyl group, R1 is a hydrogen atom or an ethyl 
group and R2 is a methyl group, the group represented by the 
formula: 

[0090] should be a group represented by the formula: 

(CH2)n : 

[0091] [35] the composition of [34], Wherein R1 is a 
loWer alkyl group optionally having substituents, 

[0092] [36] the composition of [34], Wherein R1 is an 
ethyl group, 

[0093] [37] the composition of [34], Wherein R2 is a 
hydrogen atom or a loWer alkyl group, 

[0094] [38] the composition of [34], Wherein R2 is a 
hydrogen atom, 

[0095] [39] the composition of [34], Wherein Ar is a 
phenyl group optionally having substituents, 

[0096] [40] the composition of [34], Wherein Ar is a 
phenyl group substituted by a halogen and/or a loWer 
alkyl, 

0097 41 the com osition of 34 , Wherein Ar is a P 
group represented by the formula: 

\ 

R4 

[0098] Wherein R4 and R5 are the same or different and 
each is a halogen atom or a loWer alkyl group, and n is an 
integer of 0 to 2, 

[0099] [42] the composition of [34], Wherein the 
halogen atom is a ?uorine atom or a chlorine atom, 

[0100] [43] the composition of [34], Wherein the 
group represented by the formula: 
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[0101] is a group represented by the formula: 

\ 
(912)“ 

[0102] Wherein n is as de?ned in [34], 

[0103] [44] the composition of [34], Wherein n is 1 to 
a 

[0104] [45] the composition of [34], Wherein R1 is a 
loWer alkyl group optionally having substituents, R2 
is a hydrogen atom or a loWer alkyl group, Ar is a 

phenyl group optionally having substituents, and n is 
1, 2 or 3, 

[0105] [46] the composition of [34], Wherein R1 is a 
loWer alkyl group optionally having substituents, R2 
is a hydrogen atom, Ar is a phenyl group substituted 
by a halogen atom, and n is 2, 

[0106] [47] the composition of [33], Wherein the 
compound represented by the formula (la) is a com 
pound represented by the formula: 

([6) 

(CH2),, N —Ar 

so2 

[0107] Wherein Ar and n are as de?ned in [33], 

[0108] [48] the composition of [47], Wherein Ar is a 
phenyl group optionally having substituents, and n is 
27 

[0109] [49] the composition of [33], Wherein the 
compound represented by the formula (la) is a com 
pound represented by the formula: 

(Id) 
cozR1 

so2N — Ar 

[0110] Wherein R1, R2 and Ar are as de?ned in [34], and 
the group represented by the formula: 
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[0111] represents a group represented by the formula: 

[0112] provided that When Ar is a phenyl group, R1 is a 
hydrogen atom or an ethyl group and R2 is a methyl group, 

[0113] the group represented by the formula: 

[0114] should be a group represented by the formula: 

[0115] [50] the composition of [30], Wherein the 
compound represented by the formula (Ie) is a com 
pound represented by the formula: 

(If) 

[0116] wherein R2'‘) is a hydrogen atom or an aliphatic 
hydrocarbon group, and R18, Ara, n and the group repre 
sented by the formula: 

[0117] are as de?ned in [30], and 

[0118] [51] the composition of [30], Wherein the 
compound represented by the formula (Ie) is a com 
pound represented by the formula: 
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(1%) 
cozR1a 

R23 

[0119] wherein R13, R2'‘) and Ar8 are as de?ned in [50] and 
the group represented by the formula: 

[0120] is a group represented by the formula: 

OT 

BRIEF DESCRIPTION OF THE DRAWING 

[0121] FIG. 1 shoWs the results of analysis of an aniline 
compound by high performance liquid chromatography 
(HPLC), Which Was contained in the emulsions of Example 
1 adjusted to have various pHs. 

BEST MODE FOR EMBODYING THE 
INVENTION 

[0122] In the speci?cation, R represents an aliphatic 
hydrocarbon group optionally having substituents, an aro 
matic hydrocarbon group optionally having substituents, a 
heterocyclic group optionally having substituents, a group 
represented by the formula: —OR1 (Wherein R1 represents a 
hydrogen atom or an aliphatic hydrocarbon group optionally 
having substituents) or a group represented by the formula: 

Rlb 
/ 

N 

[0123] Wherein R1b represents a hydrogen atom or an 
aliphatic hydrocarbon group optionally having substituents, 
R10 is the same as or different from R1b and is a hydrogen 
atom or an aliphatic hydrocarbon group optionally having 
substituents, or R forms a bond With R0, With preference 
given to the group represented by the formula: —OR1 
(Wherein R1 is as de?ned above). 

[0124] R2) represents an aliphatic hydrocarbon group 
optionally having substituents, an aromatic hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, a group represented by the 
formula: —OR1"‘ (wherein R1'‘) represents a hydrogen atom 
or an aliphatic hydrocarbon group optionally having sub 
stituents) or a group represented by the formula: 
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R13 
/ 

N 

[0125] (wherein R1'‘) is as de?ned above, R1b is the same as 
or different from R13 and is a hydrogen atom or an aliphatic 

hydrocarbon group optionally having substituents), or form 
a bond With R03, With preference given to the group repre 
sented by the formula: —OR1"‘ (wherein R1'‘) is as de?ned 
above). 
[0126] When R and R0 in combination represent a bond, 
the compound represented by the formula (Iaa) can be 
represented by the formula: 

(Ihh) 

[0127] Wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

(Ice) 

[0128] Wherein each symbol is as de?ned above, or 

(Iii) 

(CHZL. A2 I N—Ar 
/ 
so2 

[0129] Wherein each symbol is as de?ned above. 

[0130] When R and R0 in combination represent a bond, 
the compound represented by the formula (Ia) can be 
represented by the formula: 
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[0131] wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

(16) 

[0132] 
formula: 

Wherein each symbol is as de?ned above, or the 

(Ii) 

(CHQI. I N— Ar 

[0133] Wherein each symbol is as de?ned above. 

[0134] When R8 and R0'‘) in combination represent a bond, 
the compound represented by the formula (Ie) can be 
represented by the formula: 

(11') 

[0135] Wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

(1k) 

so2 

[0136] Wherein each symbol is as de?ned above, or the 
formula: 

(1m) 

so2 

[0137] Wherein each symbol is as de?ned above. 
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[0138] When R is a group represented by the formula: 
—OR (Wherein R1 is as de?ned above), the compound 
represented by the formula (Iaa) can be represented by the 
formula: 

(Ibb) 

[0139] Wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

[0140] Wherein each symbol is as de?ned above, or the 
formula: 

(Ioo) 
O 

c—oR1 

(CH2)n A2 l R2 

SO2N— Ar 

[0141] Wherein each symbol is as de?ned above. 

[0142 When R is a group represented by the formula: 
—OR (Wherein R1 is as de?ned above), the compound 
represented by the formula (Ia) can be represented by the 
formula: 

(1b) 
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[0143] wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

(In) 

[0144] Wherein each symbol is as de?ned above, or the 
formula: 

(10) 
o 

c—oR1 

W. | R2 

SO2N— Ar 

[0145] Wherein each symbol is as de?ned above. 

[0146]a When R8 is a group represented by the formula: 
—OR (wherein R18 is as de?ned above), the compound 
represented by the formula (Ie) can be represented by the 
formula: 

(If) 

[0147] Wherein each symbol is as de?ned above, and 
speci?cally can be represented by the formula: 

(IF) 

[0148] Wherein each symbol is as de?ned above, or the 
formula: 

(Iq) 
0 

il:— OR13 
(912)“ I R23 

SO2N— Ar“ 

[0149] Wherein each symbol is as de?ned above. 
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[0150] As the compound represented by the formula (Iaa), 
a compound represented by the formula (Icc) or the formula 
(Inn) is preferable, as the compound represented by the 
formula (Ia), a compound represented by the formula (Ic) or 
the formula (In) is preferable, and as the compound repre 
sented by the formula (Ie), a compound represented by the 
formula (Ik) or the formula (Ip) is preferable. 

[0151] Similarly, the compound represented by the for 
mula (Id) can be represented by the formula: 

cozR1 

R2 
| 

(IT) 

[0152] 
formula: 

Wherein each symbol is as de?ned above, or the 

cozR1 

R2 
| 

so2N — Ar 

(IS) 

[0153] Wherein each symbol is as de?ned above, and the 
compound represented by the formula (Ig) can be repre 
sented by the formula: 

cozR1a 

R21: 
| 

(It) 

[0154] Wherein each symbol is as de?ned above, or the 
formula: 

(I11) 
CO2R1“ 

R23 
| 

SO2N—Ar“ 

[0155] Wherein each symbol is as de?ned above. 

[0156] As the compound represented by the formula (Id), 
a compound represented by the formula (Ir) is preferable, 
and as the compound represented by the formula (Ig), a 
compound represented by the formula (It) is preferable. 

[0157] In the compound represented by the formula (Ia), 
When n is 1 or 2, and R1 is a hydrogen atom or an ethyl 
group, R0 is a methyl group and Ar is a phenyl group, or (ii) 
R and R0 in combination represent a bond and Ar is a phenyl 
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group, a 2-methylphenyl group, a 4-bromophenyl group, a 
4-methoxyphenyl group or a 2,6-dimethylphenyl group, a 
group represented by the formula: 

[0158] should be a group represented by the formula: 

[0159] Furthermore, When n is 1 to 4, and R1 is a 
hydrogen atom or a loWer alkyl group optionally having 
substituents, RO is a loWer alkyl group optionally having 
substituents, and Ar is a phenyl group optionally having 
substituents, or (ii) R and R0 in combination represent a 
bond and Ar is a phenyl group optionally having substitu 
ents, a group represented by the formula: 

[0160] may be a group represented by the formula: 

[0161] In the compound represented by the formula (Ib), 
When n is 1 or 2, R1 is a hydrogen atom or an ethyl group, 
R0 is a methyl group, and Ar is a phenyl group, a group 
represented by the formula: 

[0162] should be a group represented by the formula: 

(CH2)11 

[0163] Furthermore, When n is 1 to 4, and R1 is a hydrogen 
atom or a loWer alkyl group optionally having substituents, 
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R0 is a loWer alkyl group optionally having substituents, and 
Ar is a phenyl group optionally having substituents, a group 
represented by the formula: 

[0164] may be a group represented by the formula: 

(912)“ 

[0165] As the “aliphatic hydrocarbon group” of the “ali 
phatic hydrocarbon group optionally having substituents” 
represented by R, R1, R13, R1b and R“, and the “aliphatic 
hydrocarbon group” represented by R0, R08, R2 and R28, for 
example, an alkyl group, a cycloalkyl group, a cycloalky 
lalkyl group, an alkenyl group, an alkynyl group, etc. are 
preferable. 

[0166] As the alkyl group, for example, a linear or 
branched alkyl group having 1 to 20 carbon atoms (e.g., a 
methyl group, an ethyl group, an n-propyl group, an isopro 
pyl group, an n-butyl group, an isobutyl group, a sec-butyl 
group, a tert-butyl group, a pentyl group, a hexyl group, a 
heptyl group, an octyl group, a nonyl group, a decyl group, 
a dodecyl group, etc.), and the like are preferable, and 
particularly, for example, a loWer alkyl group having 1 to 6 
carbon atoms (e.g., a methyl group, an ethyl group, an 
n-propyl group, an isopropyl group, an n-butyl group, an 
isobutyl group, a sec-butyl group, a tert-butyl group, etc.), 
and the like are preferable. 

[0167] As the cycloalkyl group, for example, a cycloalkyl 
group having 3 to 10 carbon atoms (e.g., a cyclopropyl 
group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, a cyclooctyl group, etc.), and the 
like are preferable, and particularly, for example, a 
cycloalkyl group having 3 to 6 carbon atoms (e.g., a cyclo 
propyl group, a cyclobutyl group, a cyclopentyl group, a 
cyclohexyl group, etc.), and the like are preferable. 

[0168] As the cycloalkylalkyl group, for example, a 
cycloalkylalkyl group having 4 to 12 carbon atoms (e.g., a 
cyclopropylmethyl group, a cyclopentylmethyl group, a 
cyclohexylmethyl group, a cycloheptylmethyl group, etc.), 
and the like are preferable, and particularly, for example, a 
cycloalkylalkyl group having 4 to 8 (particularly 4 to 7) 
carbon atoms (e.g., a cyclopropylmethyl group, a cyclopen 
tylmethyl group, a cyclohexylmethyl group, etc.), and the 
like are preferable. 

[0169] As the alkenyl group, for example, a loWer alkenyl 
group having 3 to 6 carbon atoms (e.g., a propenyl group, a 
butenyl group, a pentenyl group, etc.) are preferable, and 
particularly, for example, a loWer alkenyl group having 3 or 
4 carbon atoms (e.g., a propenyl group, a butenyl group, 
etc.), and the like are preferable. 
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[0170] As the alkynyl group, for example, a lower alkynyl 
group having 3 to 6 carbon atoms (e.g., a propynyl group, a 
butynyl group, a pentynyl group, etc.) are preferable, and 
particularly, for example, a loWer alkynyl group having 3 or 
4 carbon atoms (e.g., a propynyl group, a butynyl group, 
etc.), and the like are preferable. 

[0171] As the “substituents” of the above-mentioned “ali 
phatic hydrocarbon group optionally having substituents”, 
for example, a heterocyclic group, an OX0 group, a hydroXy 
group, a C1_6 alkoXy group, a C3_1O (particularly C3_6) 
cycloalkyloXy group, a C6_1O aryloXy group, a C7_19 (par 
ticularly C742) aralkyloXy group, a heterocyclic oXy group, 
a CL6 alkylthio group (sulfur atorn may be oxidized), a C3_1O 
(particularly C3_6) cycloalkylthio group (sulfur atorn may be 
oXidiZed), a C6_1O arylthio group (sulfur atorn may be oXi 
diZed), a C7_19 (particularly C742) aralkylthio group (sulfur 
atorn may be oXidiZed), a heterocyclic thio group, a hetero 
cyclic sul?nyl group, a heterocyclic sulfonyl group, a nitro 
group, a halogen atom, a cyano group, a carboXyl group, a 
CL1O (particularly C1_6) alkoXy-carbonyl group, a C3_6 
cycloalkyloXy-carbonyl group, a C6_1O aryloXy-carbonyl 
group, a C7_19 (particularly C742) aralkyloXy-carbonyl 
group, a heterocyclic oXycarbonyl group, a C6_1O aryl-car 
bonyl group, C1_6 alkanoyl group, C3_5 alkenoyl group, a 
C6710 aryl-carbonyloXy group, a C2_6 alkanoyloXy group, a 
C375 alkenoyloXy group, a carbarnoyl group optionally having 
substituents, a thiocarbarnoyl group optionally having sub 
stituents, a carbarnoyloXy group optionally having substitu 
ents, a CL6 arkanoylarnino group, a C6_1O aryl-carbony 
larnino group, a CL1O (particularly C1_6) alkoXy 
carboXarnide group, a C6_1O aryloXy-carboXarnide group, a 
C7719 (particularly C742) aralkyloXy-carboXarnide group, a 
C1710 (particularly C1_6) alkoXy-carbonyloXy group, a C6_1O 
aryloXy-carbonyloXy group, a C7_19 (particularly C7_12) 
aralkyloXy-carbonyloXy group, a C3_1O (particularly C3_6)cy 
cloalkyloXy-carbonyloXy group, a ureido group optionally 
having substituents, a C6_1O aryl group optionally having 
substituents, etc. are used. 

[0172] These substituents are substituted at substitutable 
positions in the above-mentioned “aliphatic hydrocarbon 
group”, Wherein the substituents are not limited a single 
substituent but may be the same or different plural (2 to 4) 
substituents. 

[0173] As the “C1_6 alkoXy group”, for example, a rneth 
oXy group, an ethoXy group, an n-propoXy group, an iso 
propoXy group, an n-butoXy group, a tert-butoXy group, an 
n-pentyloXy group, an n-heXyloXy group, etc. are used, as 
the “C3_1O cycloalkyloXy group”, for example, a cyclopro 
pyloXy group, a cycloheXyloXy group, etc. are used, as the 
“C6_1O aryloXy group”, for example, a phenoXy group, a 
naphtyloXy group, etc. are used, as the “C7_19 aralkyloXy 
group”, for example, a benZyloXy group, a l-phenylethyloxy 
group, a 2-phenylethyloXy group, a benZhydryloXy group, a 
l-naphthylrnethyloxy group, etc. are used, as the “C1_6 
alkylthio group (sulfur atorn may be oxidized)”, for 
example, a rnethylthio group, an ethylthio group, an n-pro 
pylthio group, an n-butylthio group, a rnethylsul?nyl group, 
a rnethylsulfonyl group, etc. are used, as the “C3_1O 
cycloalkylthio group (the sulfur atorn may be oXidiZed)”, for 
example, a cyclopropylthio group, a cycloheXylthio group, a 
cyclopentylsul?nyl group, a cycloheXylsulfonyl group, etc. 
are used, as the “C6_1O arylthio group (sulfur atorn may be 
oXidiZed)”, for example, a phenylthio group, a naphthylthio 
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group, a phenylsul?nyl group, a phenylsulfonyl group, etc. 
are used, as the “C7_ 19 aralkylthio group (sulfur atorn may be 
oXidiZed)”, for example, a benZylthio group, a phenyleth 
ylthio group, a benZhydrylthio group, a benZylsul?nyl 
group, a benZylsulfonyl group, etc. are used, as the “halogen 
atom”, for example, a ?uorine atom, a chlorine atom, a 
brornine atorn, an iodine atorn, etc. are used, as the “CL1O 
alkoXy-carbonyl group”, for example, a rnethoXycarbonyl 
group, an ethoXycarbonyl group, an n-propoXycarbonyl 
group, an isopropoXycarbonyl group, an n-butoXycarbonyl 
group, an isobutoXycarbonyl group, a tert-butoXycarbonyl 
group, etc. are used, as the “C3_6 cycloalkyloXycarbonyl 
group”, for example, a cyclopropyloXycarbonyl group, a 
cyclopentyloXycarbonyl group, a cycloheXyloXycarbonyl 
group, a norbornyloXycarbonyl group, etc. are used, as the 
“C610 aryloXy-carbonyl group”, for example, a phenoXycar 
bonyl group, a naphtyloXycarbonyl group, etc. are used, as 
the “C7_19 aralkyloXy-carbonyl group”, for example, a ben 
ZyloXycarbonyl group, a benZhydryloXycarbonyl group, a 
2-phenethyloXycarbonyl group, etc. are used, as the “C6_1O 
aryl-carbonyl group”, for example, a benZoyl group, a 
naphtoyl group, a phenylacetyl group, etc. are used, as the 
“C176 alkanoyl group”, for example, a forrnyl group, an acetyl 
group, a propionyl group, a butyryl group, a valeryl group, 
a pivaloyl group, etc. are used, as the “C3_5 alkenoyl group”, 
for example, an acryloyl group, a crotonoyl group, etc. are 
used, as the “C6_1O aryl-carbonyloXy group”, for example, a 
benZoyloXy group, a naphtoyloXy group, a phenylacetoXy 
group, etc. are used, as the “C2_6 alkanoyloXy group”, for 
example, an acetoXy group, a propionyloXy group, a butyry 
loXy group, a valeryloXy group, a pivaloyloXy group, etc. are 
used, and as the “C3_5 alkenoyloXy group”, for example, an 
acryloyloXy group, a crotonoyloXy group, etc. are used. 

[0174] As the “carbarnoyl group optionally having sub 
stituents”, for example, a carbarnoyl group or a cyclic 
arninocarbonyl group, Which may be substituted by 1 or 2 
substituents selected from C1_4 alkyl (e.g., methyl, ethyl, 
etc.), a phenyl, a CL7 acyl (e.g., acetyl, propionyl, benZoyl, 
etc.), a C1_4 alkoXy-phenyl (e.g., rnethoXyphenyl, etc.), etc. 
are used, and speci?cally, for example, a carbarnoyl group, 
an N-rnethylcarbarnoyl group, an N-ethylcarbarnoyl group, 
an N,N-dirnethylcarbarnoyl group, an N,N-diethylcarbarn 
oyl group, an N-phenylcarbarnoyl group, an N-acetylcar 
barnoyl group, an N-benZoylcarbarnoyl group, an N-(p 
rnethoXyphenyl)carbarnoyl group, a l-pyrrolidinylcarbonyl 
group, a piperidinocarbonyl group, a 1-piperaZinylcarbonyl 
group, a rnorpholinocarbonyl group, etc. are used. As the 
“thiocarbarnoyl group optionally having substituents”, for 
example, a thiocarbarnoyl group Which may be substituted 
by 1 or 2 substituents selected from CL4 alkyl (e.g., methyl, 
ethyl, etc.), phenyl, etc. are used, and speci?cally, for 
example, a thiocarbarnoyl group, an N-rnethylthiocarbarnoyl 
group, an N-phenylthiocarbarnoyl group, etc. are used. As 
the “carbarnoyloXy group optionally having substituents”, 
for example, a carbarnoyloXy group Which may be substi 
tuted by 1 or 2 substituents selected from CL4 alkyl (e.g., 
methyl, ethyl, etc.), phenyl, etc. are used, and speci?cally, 
for example, a carbarnoyloXy group, an N-rnethylcarbarn 
oyloXy group, an N,N-diethylcarbarnoyloXy group, an 
N-ethylcarbarnoyloXy group, an N-phenylcarbarnoyloXy 
group, etc. are used. 

[0175] As the “C1_6 alkanoylarnino group”, for example, 
an acetoarnide group, a propionarnide group, a butyroarnide 
group, a valeroarnide group, a pivaroarnide group, etc. are 
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used, as the “C6_1O aryl-carbonylamino group”, for example, 
a benZamide group, a naphtoamide group, a phtalimide 
group, etc. are used, as the “C1_1O alkoxy-carboxamide 
group”, for example, a methoxy-carboxamide 
(CH3OCONH—) group, an ethoxycarboxamide group, a 
tert-butoxycarboxamide group, etc. are used, as the “C6_1O 
aryloxy-carboxamide group”, for example, a phenoxycar 
boxamide (C6H5OCONH—) group, etc. are used, as the 
“C7710 aralkyloxy-carboxamide group”, for example, a ben 
Zyloxycarboxamide (C6H5CH2OCONH—) group, a ben 
Zhydryloxycarboxamide group, etc. are used, as the “CL1O 
alkoxy-carbonyloxy group”, for example, a methoxycarbo 
nyloxy group, an ethoxycarbonyloxy group, an n-propoxy 
carbonyloxy group, an isopropoxycarbonyloxy group, an 
n-butoxycarbonyloxy group, a tert-butoxycarbonyloxy 
group, an n-pentyloxycarbonyloxy group, an n-hexyloxy 
carbonyloxy group, etc. are used, as the “C6_1O aryloxy 
carbonyloxy group”, for example, a phenoxycarbonyloxy 
group, a naphthyloxycarbonyloxy group, etc. are used, as the 
“C7_19 aralkyloxy-carbonyloxy group”, for example, a ben 
Zyloxycarbonyloxy group, a 1-phenylethyloxy-carbonyloxy 
group, a 2-phenylethyloxycarbonyloxy group, a benZhydry 
loxycarbonyloxy group, etc. are used, and as the “C3_1O 
cycloalkyloxy-carbonyloxy group”, for example, a cyclo 
propyloxycarbonyloxy group, a cyclohexyloxycarbonyloxy 
group, etc. are used. 

[0176] As the “ureido group optionally having substitu 
ents”, for example, a ureido group optionally substituted by 
1 to 3 (preferably 1 or 2) substituents selected from a C1_4 
alkyl group (e.g., a methyl group, an ethyl group, etc.), a 
phenyl group, etc. are used, and, for example, a ureido 
group, a 1-methylureido group, a 3-methylureido group, a 
3,3-dimethylureido group, a 1,3-dimethylureido group, a 
3-phenylureido group, etc. are used. 

[0177] When a heterocyclic group, a heterocyclic oxy 
group, a heterocyclic thio group, a heterocyclic sul?nyl 
group, a heterocyclic sulfonyl group or a heterocyclic oxy 
carbonyl group is used as the “substituents” of the “aliphatic 
hydrocarbon group optionally having substituents”, the het 
erocyclic group represents a group formed by excluding one 
hydrogen atom that binds to the heterocycle, and it repre 
sents, for example, a 5- to 8-membered cyclic (preferably 5 
or 6-membered cyclic) group containing 1 to a feW, prefer 
ably 1 to 4 hetero atoms such as a nitrogen atom (optionally 
oxidiZed), an oxygen atom, a sulfur atom, etc., or its 
condensed cyclic group. As these heterocyclic groups, for 
example, a pyrrolyl group, a pyraZolyl group, an imidaZolyl 
group, a 1,2,3-triaZolyl group, a 1,2,4-triaZolyl group, a 
tetraZolyl group, a furyl group, a thienyl group, an oxaZolyl 
group, an isoxaZolyl group, a 1,2,3-oxadiaZolyl group, a 
1,2,4-oxadiaZolyl group, a 1,2,5-oxadiaZolyl group, a 1,3,4 
oxadiaZolyl group, a thiaZolyl group, an isothiaZolyl group, 
a 1,2,3-thiadiaZolyl group, a 1,2,4-thiadiaZolyl group, a 
1,2,5-thiadiaZolyl group, a 1,3,4-thiadiaZolyl group, a 
pyridyl group, a pyridaZinyl group, a pyrimidinyl group, a 
pyraZinyl group, an indolyl group, a pyranyl group, a 
thiopyranyl group, a dioxinyl group, a dioxolyl group, a 
quinolyl group, a pyrido[2,3-d]pyrimidyl group, a 1,5-, 1,6-, 
1,7-, 1,8-, 2,6- or 2,7-naphthyridyl group, a thieno[2,3-d] 
pyridyl group, a benZopyranyl group, a tetrahydrofuryl 
group, a tetrahydropyranyl group, a dioxolanyl group, a 
dioxanyl group, etc. are used. 
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[0178] These heterocyclic groups may be substituted at 
substitutable positions by 1 to 3 substituents selected from a 
C1_4 alkyl (e.g., methyl, ethyl, etc.), a hydroxy, an oxo, a CL4 
alkoxy (e.g., methoxy, ethoxy, etc.), and the like. 

[0179] As the “C6_1O aryl group” of the “C6_1O aryl group 
optionally having substituents”, for example, a phenyl 
group, a naphthyl group, etc. are used. The C6_1O aryl group 
may be substituted at a substitutable position by a substitu 
ent selected from those exempli?ed as the “substituent” 
(except for an optionally substituted C6_1O aryl group) of the 
“aliphatic hydrocarbon group optionally having substitu 
ents” described above. Such substituent is substituted at a 
substitutable position of the C6_1O aryl group, Wherein such 
substituent is not limited to a single substituent, but the same 
or different, more than one (2 to 4) substituents may be used. 

[0180] In the “aliphatic hydrocarbon group optionally 
having substituents”, the substituent together With the ali 
phatic hydrocarbon group may form an optionally substi 
tuted condensed ring group, and as such condensed ring 
group, an indanyl group, a 1,2,3,4-tetrahydronaphthyl 
group, etc. are used. This condensed ring group may be 
substituted at a substitutable position by a substituent 
selected from those exempli?ed as the “substituent” of the 
“aliphatic hydrocarbon optionally having substituents” 
described above. Such substituent is substituted at a substi 
tutable position of the condensed ring group, Wherein the 
substituent is not limited to a single substituent, but the same 
or different, more than one (2 to 4) substituents may be used. 

[0181] As R, R1, R18, R1b and R“, for example, a loWer 
alkyl group having 1 to 6 carbon atoms (e. g., a methyl group, 
an ethyl group, an n-propyl group, an isopropyl group, an 
n-butyl group, an isobutyl group, a tert-butoxycarbonylm 
ethyl group, a hydroxyethyl group and the like) optionally 
having substituents, etc., are used. Of these, a methyl group, 
an ethyl group, an n-propyl group, an isopropyl group, an 
n-butyl group, an isobutyl group, etc. are preferably used. 
Particularly, for example, a methyl group, an ethyl group, an 
n-propyl group and the like, are preferable, and particularly, 
an ethyl group, etc. is preferable. 

[0182] As R2 and R2”, for example, a hydrogen atom, a 
loWer alkyl group having 1 to 6 carbon atoms (e.g., a methyl 
group, an ethyl group, an n-propyl group, an isopropyl 
group, an n-butyl group, an isobutyl group, a tert-butoxy 
carbonylmethyl group, a hydroxyethyl group and the like), 
etc. are preferably used, and of these, a hydrogen atom, a 
methyl group, etc. are particularly preferably used and 
particularly, a hydrogen atom, etc. are preferably used. 

[0183] As the “aromatic hydrocarbon group” of the “aro 
matic hydrocarbon group optionally having substituents” 
represented by R, an aromatic hydrocarbon group having 6 
to 14 carbon atoms (e.g., a phenyl group, a naphthyl group, 
a biphenyl group, an anthryl group, an indenyl group and the 
like) and the like are preferable, and particularly, for 
example, an aryl group having 6 to 10 carbon atoms (e.g., 
phenyl and naphthyl groups, etc.) and the like are preferable 
and, of these, a phenyl group and the like are particularly 
preferable. 

[0184] As the “substituent” of the “aromatic hydrocarbon 
group optionally having substituents” represented by R, for 
example, a halogen atom (e.g., ?uorine, chlorine, bromine, 
iodine and the like), a loWer (C1_4) alkyl group (e.g., a 
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methyl group, an ethyl group, a propyl group, a butyl group 
and the like), a loWer (C1_4) alkoXy group (e.g., a rnethoXy 
group, an ethoXy group, a propoXy group, a butoXy group 
and the like), a loWer (C1_4) alkoXy-carbonyl group (e.g., a 
rnethoXycarbonyl group, an ethoXycarbonyl group, a pro 
poXycarbonyl group, a butoXycarbonyl group and the like), 
a carboXyl group, a nitro group, a cyano group, a hydroXyl 
group, an acylarnino group (e.g., an alkanoylarnino group 
having 1 to 4 carbon atoms such as an acetylarnino group, 
a propionylarnino group, a butyrylarnino group and the like, 
and the like), a cycloalkyl group having 3 to 6 carbon atoms 
(e. g., a cyclopropyl group, a cyclopentyl group and the like), 
an aryl group having 6 to 10 carbon atoms (e.g., a phenyl 
group, a naphthyl group, an indenyl group and the like), a 
halogeno-loWer (C1_4) alkyl group (e.g., a tri?uorornethyl 
group, a tri?uoroethyl group and the like), a halogeno-loWer 
(C1_4) alkoXy group (e.g., a tri?uorornethoXy group, a 1,1, 
2,2-tetra?uoroethoXy group, a 2,2,3,3,3-penta?uoropropoXy 
group and the like), a loWer (C1_4) alkylthio group (e.g., a 
rnethylthio group, an ethylthio group, a propionylthio group 
and the like), a loWer (C1_4) alkylsulfonyl group (e.g., a 
rnethanesulfonyl group, an ethanesulfonyl group, a propane 
sulfonyl group and the like), a loWer (C1_4) alkanoyl group 
(e.g., a forrnyl group, an acetyl group, a propionyl group and 
the like), a S-rnernbered arornatic heterocyclic group (e.g., a 
1,2,3-triaZolyl group, a 1,2,4-triaZolyl group, a tetraZolyl 
group, a thiaZolyl group, an isothiaZolyl group, an oXaZolyl 
group, an isoXaZolyl group, a thiadiaZolyl group, a thienyl 
group, a furyl group and the like), a carbarnoyl group, a 
loWer (C1_4) alkyl-carbarnoyl group (e.g., a rnethylcarbarn 
oyl group, a dirnethylcarbarnoyl group, a propionylcarbarn 
oyl group and the like), a loWer (C14) alkoXy-carbonyl 
loWer (C1_4) alkyl-carbarnoyl group (e.g., a 
butoXycarbonylrnethylcarbarnoyl group, an ethoXycarbonyl 
rnethylcarbarnoyl group and the like), a 1,3-diacylguani 
dino-loWer (C1_4) alkyl group (e.g., 1,3-diacetylguanidinorn 
ethyl, 1,3-bis-tert-butoXycarbonylguanidino-rnethyl and the 
like) and the like are used, and a halogen atom (e.g., ?uorine, 
chlorine, bromine, iodine atoms and the like), a loWer (C14) 
alkyl group (e.g., a methyl group, an ethyl group, a propyl 
group, a butyl group and the like) and the like are preferably 
used, and a ?uorine atom, a chlorine atom and a methyl 
group are more preferably used. 

[0185] These substituents are substituted at substitutable 
positions of the aromatic hydrocarbon group, and the num 
ber of the substituents is preferably 1 to 5, more preferably 
1 to 3, most preferably 1 or 2. When tWo or more of such 
substituents are present, they may be the same or different. 

[0186] The “heterocyclic group” in the “heterocyclic 
group optionally having substituents” represented by R 
means, for example, a 5- to 8-rnernbered ring (preferably 5 
or 6-rnernbered ring) group having 1 to several, preferably 
1 to 4, hetero atorns, such as a nitrogen atom (optionally 
oXidiZed), an oxygen atom, a sulfur atom and the like, or its 
condensed ring group. 

[0187] As these heterocyclic groups, for example, a pyr 
rolyl group, a pyraZolyl group, an irnidaZolyl group, a 
1,2,3-triaZolyl group, a 1,2,4-triaZolyl group, a tetraZolyl 
group, a furyl group, a thienyl group, an oXaZolyl group, an 
isoXaZolyl group, a 1,2,3-oXadiaZolyl group, a 1,2,4-oXadia 
Zolyl group, a 1,2,5-oXadiaZolyl group, a 1,3,4-oXadiaZolyl 
group, a thiaZolyl group, an isothiaZolyl group, a 1,2,3 
thiadiaZolyl group, a 1,2,4-thiadiaZolyl group, a 1,2,5-thia 
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diaZolyl group, a 1,3,4-thiadiaZolyl group, a pyridyl group, 
a pyridaZinyl group, a pyrirnidinyl group, a pyraZinyl group, 
an indolyl group, a pyranyl group, a thiopyranyl group, a 
dioXinyl group, a dioXolyl group, a quinolyl group, a pyrido 
[2,3-d]pyrirnidinyl group, 1,5-, 1,6-, 1,7-, 1,8-, 2,6- or 2,7 
naphthyridyl group, a thieno[2,3-d]pyridyl group, a ben 
Zopyranyl group, a tetrahydrofuryl group, a 
tetrahydropyranyl group, a dioXolanyl group, a dioXanyl 
group, etc. are used. 

[0188] These heterocyclic groups may be substituted at 
substitutable positions by 1 to 3 substituents selected from 
C14 alkyl (e.g., methyl, ethyl, etc.), hydroXy, OX0, C1_ 4 alkoXy 
(e.g., rnethoXy, ethoXy, etc.), and the like. 

[0189] As the “aromatic hydrocarbon group” of the “aro 
rnatic hydrocarbon group optionally having substituents” 
represented by Ar and Ar", an aromatic hydrocarbon group 
having 6 to 14 carbon atoms (e.g., a phenyl group, a 
naphthyl group, a biphenyl group, an anthryl group, an 
indenyl group and the like) and the like are preferable, and 
particularly for example, an aryl group having 6 to 10 carbon 
atoms (e.g., phenyl and naphthyl groups etc.) and the like are 
preferable and, of these, a phenyl group and the like are 
particularly preferable. 

[0190] As the “substituent” of the “aromatic hydrocarbon 
group optionally having substituents” represented by Ar and 
Ar", for example, a halogen atom (e.g., ?uorine, chlorine, 
bromine, iodine and the like), a loWer (C1_4) alkyl group 
(e.g., a methyl group, an ethyl group, a propyl group, a butyl 
group and the like), a loWer (CM) alkoxy group (e.g., a 
rnethoXy group, an ethoXy group, a propoXy group, a butoXy 
group and the like), a loWer (C14) alkoXycarbonyl group 
(e.g., a rnethoXycarbonyl group, an ethoXycarbonyl group, a 
propoXycarbonyl group, a butoXycarbonyl group and the 
like), a carboXyl group, a nitro group, a cyano group, a 
hydroXyl group, an acylarnino group (e.g., an alkanoylarnino 
group having 1 to 4 carbon atoms such as an acetylarnino 
group, a propionylarnino group, a butyrylarnino group and 
the like, and the like), a cycloalkyl group having 3 to 6 
carbon atoms (e. g., a cyclopropyl group, a cyclopentyl group 
and the like), an aryl group having 6 to 10 carbon atoms 
(e.g., a phenyl group, a naphthyl group, an indenyl group 
and the like), a halogeno-loWer (C1_4) alkyl group (e.g., a 
tri?uorornethyl group, a tri?uoroethyl group and the like), a 
halogeno-loWer (C1_4) alkoXy group (e.g., a tri?uo 
rornethoXy group, a 1,1,2,2-tetra?uoroethoXy group, a 2,2, 
3,3,3-penta?uoropropoXy group and the like), a loWer (C1_4) 
alkylthio group (e.g., a rnethylthio group, an ethylthio group, 
a propionylthio group and the like), a loWer (C1_4) alkylsul 
fonyl group (e.g., a rnethanesulfonyl group, an ethanesulfo 
nyl group, a propanesulfonyl group and the like), a loWer 
(C1_4) alkanoyl group (e.g., a forrnyl group, an acetyl group, 
a propionyl group and the like), a S-rnernbered arornatic 
heterocyclic group (e.g., a 1,2,3-triaZolyl group, a 1,2,4 
triaZolyl group, a tetraZolyl group, a thiaZolyl group, an 
isothiaZolyl group, an oXaZolyl group, an isoXaZolyl group, 
a thiadiaZolyl group, a thienyl group, a furyl group and the 
like), a carbarnoyl group, a loWer (C1_4) alkyl-carbarnoyl 
group (e.g., a rnethylcarbarnoyl group, a dirnethylcarbarnoyl 
group, a propionylcarbarnoyl group and the like), a loWer 
(C1_4) alkoXy-carbonyl-loWer (C1_4) alkyl-carbarnoyl group 
(e.g., a butoXycarbonylrnethylcarbarnoyl group, an ethoXy 
carbonylrnethylcarbarnoyl group and the like), a 1,3-dia 
cylguanidino-loWer (C1_4) alkyl group (e.g., 1,3-di 
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acetylguanidinomethyl, 1,3-bis-tert 
butoxycarbonylguanidinomethyl and the like) and the like 
are used, and a halogen atom (e.g., ?uorine, chlorine, 
bromine, iodine atoms and the like), a loWer (C1_4) alkyl 
group (e.g., a methyl group, an ethyl group, a propyl group, 
a butyl group and the like) and the like are preferably used, 
and a ?uorine atom, a chlorine atom and a methyl group are 
more preferably used. 

[0191] These substituents are substituted at substitutable 
positions of the aromatic hydrocarbon group, and the num 
ber of the substituents is preferably 1 to 5, more preferably 
1 to 3, most preferably 1 or 2. When tWo or more of such 
substituents are present, they may be the same or different. 

[0192] Typically, as Ar and Ar", for example, a phenyl 
group, a halogenophenyl group, a loWer (C1_4) alkylphenyl 
group, a loWer (C1_4) alkoxyphenyl group, a loWer (C1_4) 
alkoxycarbonylphenyl group, a carboxylphenyl group, a 
nitrophenyl group, a cyanophenyl group, a halogeno-loWer 
(C1_4) alkylphenyl group, a halogeno-loWer (C1_4) alkox 
yphenyl group, a loWer (C14) alkanoylphenyl group, a 
S-membered aromatic heterocycle-substituted phenyl group, 
a loWer (C1_4) alkoxy-carbonyl-loWer (C1_4) alkyl-carbam 
oylphenyl group, 1,3-diacylguanidino-loWer (C1_4) alky 
lphenyl group, a halogen- and loWer (C1_4) alkyl-substituted 
phenyl group, a halogen- and loWer (C1_4) alkoxycarbonyl 
substituted phenyl group, a halogen- and cyano-substituted 
phenyl group, a halogen- and S-membered aromatic hetero 
cycle-substituted phenyl group, a halogen- and loWer (C1_4) 
alkoxy-carbonyl-loWer (C1_4) alkyl-carbamoyl-substituted 
phenyl group and the like are used. 

[0193] As Ar and Ar", a halogenophenyl group, a loWer 
(C1_4) alkylphenyl group, a halogen- and loWer (C14) 
alkoxycarbonyl-substituted phenyl and the like are prefer 
ably used. 

[0194] As Ar and Ar", a group represented by the formula: 

\ _ (R52. 

[0195] Wherein R4 and R5 are the same or different and 
each represents a halogen atom or a loWer alkyl group, and 
n is an integer of 0 to 2, are more preferable, in Which a 
group Wherein at least one of R4 and R5 is a halogen atom 
is still more preferable. 

[0196] As the halogen atom represented by R4 and R5, a 
?uorine atom or a chlorine atom is preferable. 

[0197] As the halogenophenyl group, for example, a 2,3 
di?uorophenyl group, a 2,3-dichlorophenyl group, a 2,4 
di?uorophenyl group, 2,4-dichlorophenyl group, a 2,5 
di?uorophenyl group, 2,5-dichlorophenyl group, a 2,6 
di?uorophenyl group, 2,6-dichlorophenyl group, a 3,4 
di?uorophenyl group, 3,4-dichlorophenyl group, a 3,5 
di?uorophenyl group, a 3,5-dichlorophenyl group, a 
2-?uorophenyl group, a 2-chlorophenyl group, a 3-?uo 
rophenyl group, a 3-chlorophenyl group, a 4-?uorophenyl 
group, a 4-chlorophenyl group, a 2-?uoro-4-chlorophenyl 
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group, a 2-chloro-4-?uorophenyl group, a 4-bromo-2-?uo 
rophenyl group, a 2,3,4-tri?uorophenyl group, a 2,4,5-trif 
luorophenyl group, a 2,4,6-tri?uorohenyl and the like are 
used. 

[0198] As the loWer (C1_4) alkylphenyl group, for 
example, a 2-ethylphenyl group, a 2,6-diisopropylphenyl 
group and the like are preferably used, and as the loWer 
(C1_4) alkoxyphenyl group, for example, a 4-methoxyphenyl 
and the like are preferably used. 

[0199] As the loWer (C1_4) alkoxy-carbonylphenyl group, 
for example, a 2-ethoxycarbonylphenyl group, a 2-methoxy 
carbonylphenyl group, a 4-methoxycarbonylphenyl group 
and the like are preferably used, and as the halogeno-loWer 
(C1_4) alkylphenyl group, for example, a 2-tri?uorometh 
ylphenyl group and the like are preferably used, and as the 
halogeno-loWer (C1_4) alkoxyphenyl group, for example, a 
2-tri?uoromethoxyphenyl group, a 4-(2,2,3,3,3-penta?uoro 
propoxy)phenyl group and the like are preferably used. 

[0200] As the loWer (C1_4) alkanoylphenyl group, for 
example, a 2-acetylphenyl group and the like are preferably 
used, and as the S-membered aromatic heterocycle-substi 
tuted phenyl group, for example, a 4-(2H-1,2,3-triaZol-2 
yl)phenyl group, a 4-(2H-tetraZol-2-yl)phenyl group, a 
4-(1H-tetraZol-1-yl)phenyl group, a 4-(1H-1,2,3-triaZol-1 
yl)phenyl group and the like are preferably used, and as the 
loWer (C1_4) alkoxy-carbonyl-loWer (C1_4) alkyl-carbam 
oylphenyl group, for example, a 4-(N-ethoxycarbonylmeth 
ylcarbamoyl)phenyl group and the like are preferably used, 
and as the 1,3-diacylguanidino-loWer (C1_4) alkylphenyl 
group, for example, a 4-(1,3-bis-tert-butoxycarbonylguani 
dinomethyl)phenyl group and the like are preferably used. 

[0201] As the phenyl group substituted by halogen and 
loWer (C1_4) alkyl, for example, a 2-?uoro-4-methylphenyl 
group, a 2-chloro-4-methylphenyl group, a 4-?uoro-2-me 
thylphenyl group and the like are preferably used, and as the 
phenyl group substituted by halogen and loWer (C1_4) 
alkoxy-carbonyl, for example, a 2-chloro-4-methoxycarbo 
nylphenyl group and the like are preferably used, and the 
phenyl group substituted by halogen and cyano, a 2-chloro 
4-cyanophenyl group and the like are preferably used, and as 
the phenyl group substituted by halogen and S-membered 
aromatic heterocycle, for example, a 2-?uoro-4-(1H-1,2,4 
triaZol-1-yl)phenyl group and the like are preferably used, 
and as the phenyl group substituted by halogen and loWer 
(C1_4) alkoxy-carbonyl-loWer (C1_4) alky-carbamoyl, for 
example, a 2-chloro-4-(N-tert-butoxycarbonylmethylcar 
bamoyl)phenyl group, a 2-chloro-4-(N-ethoxycarbonylm 
ethylcarbamoyl)phenyl group and the like are preferably 
used. 

[0202] More speci?cally, as Ar and Ar", a phenyl group, a 
phenyl group substituted by 1 to 3 (particularly 1 or 2) 
halogen atoms (e.g., a 2,3-di?uorophenyl group, a 2,3 
dichlorophenyl group, a 2,4-di?uorophenyl group, a 2,4 
dichlorophenyl group, a 2,5-di?uorophenyl group, a 2,5 
dichlorophenyl group, a 2,6-di?uorophenyl group, a 2,6 
dichlorophenyl group, a 3,4-di?uorophenyl group, a 3,4 
dichlorophenyl group, a 3,5-di?uorophenyl group, a 3,5 
dichlorophenyl group, a 4-bromo-2-?uorophenyl group, a 
2-?uorophenyl group, a 2-chlorophenyl group, a 3-?uo 
rophenyl group, a 3-chlorophenyl group, a 4-?uorophenyl 
group, a 4-chlorophenyl group, a 2-?uoro-4-chlorophenyl 
group, a 2-chloro-4-?uorophenyl group, a 2,3,4-tri?uo 
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rophenyl group, a 2,4,5-tri?uorophenyl group and the like), 
a phenyl group substituted by halogen and loWer (C14) alkyl 
(e.g., a 2-chloro-4-rnethylphenyl group, a 4-?uoro-2-rneth 
ylphenyl group and the like), etc. are preferable. Of these, a 
phenyl group substituted by 1 to 3 (particularly 1 or 2) 
halogen atoms (e.g., a 2,3-dichlorophenyl group, a 2,4 
di?uorophenyl group, a 2,4-dichlorophenyl group, a 2,6 
diclorophenyl group, a 2-?uorophenyl group, a 2-chlorophe 
nyl group, a 3-chlorophenyl group, a 2-chloro-4 
?uorophenyl group, a 2,4,5-tri?uorophenyl group and the 
like), a phenyl group substituted by halogen and loWer (C1_4) 
alkyl (e.g., a 2-chloro-4-rnethylphenyl group, a 4-?uoro-2 
rnethylphenyl group and the like), etc. are preferable. Par 
ticularly, a 2,4-di?uorophenyl group, a 2-chlorophenyl 
group, a 2-chloro-4-?uorophenyl group, a 2-chloro-4-rneth 
ylphenyl group and the like are preferable, and a 2,4 
di?uorophenyl group, a 2-chloro-4-?uorophenyl group and 
the like are preferable. 

[0203] In this speci?cation, the ring A1 represents a 
cycloalkene optionally substituted by 1 to 4 substituents 
selected from the group consisting of an aliphatic hydro 
carbon group optionally having substituents, (ii) an aromatic 
hydrocarbon group optionally having substituents, (iii) a 
group represented by the formula —OR1 (Wherein R1 is as 
de?ned above) and (iv) a halogen atom, and a cycloalkene 
optionally substituted by 1 to 4 substituents selected from 
the group consisting of an aliphatic hydrocarbon group 
optionally having substituents, (ii) an aromatic hydrocarbon 
group optionally having substituents and (iv) a halogen atom 
are preferable. 

[0204] In this speci?cation, the ring A2 represents a 
cycloalkene substituted by 1 to 4 substituents selected from 
the group consisting of an aliphatic hydrocarbon group 
optionally having substituents, (ii) an aromatic hydrocarbon 
group optionally having substituents, (iii) a group repre 
sented by the formula —OR1 (Wherein R1 is as de?ned 
above) and (iv) a halogen atom, and a cycloalkene substi 
tuted by 1 to 4 substituents selected from the group con 
sisting of an aliphatic hydrocarbon group optionally 
having substituents, (ii) an aromatic hydrocarbon group 
optionally having substituents and (iv) a halogen atom are 
preferable. 

[0205] These substituents are substituted on substitutable 
carbon atoms in the ring A1 and ring A2, and When the ring 
A1 or A2 is substituted by tWo or more of such substituents, 
the substituents may be the same or different. A single 
carbon atom may be substituted by tWo substituents and 
different carbon atoms may be substituted by tWo or more 
substituents. 

[0206] As the “aliphatic hydrocarbon group optionally 
having substituents” as a substituent on the ring A1 and ring 
A2, for example, the same those as the “aliphatic hydrocar 
bon group optionally having substituents” represented by R, 
R1, R13, R1b and R10 described above may be used. 

[0207] As the “aromatic hydrocarbon group optionally 
having substituents” as a substituent on the ring A1 and ring 
A2, for example, the same those as the “aromatic hydrocar 
bon group optionally having substituents” represented by Ar 
and Ar3 described above may be used. 
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[0208] As the “heterocyclic group optionally having sub 
stituents” as a substituent on the ring A1 and ring A2, for 
example, those similar to the “heterocyclic group” Which is 
a “substituent” on the “aliphatic hydrocarbon group option 
ally having substituents” represented by R, R1, R13, R1b and 
R10 described above may be used. 

[0209] As the substituents for the ring A1 and ring A2, 1 or 
2 C1_6 alkyl groups (e.g., a C1_4 alkyl group such as a methyl 
group, a tert-butyl group, etc.), a phenyl group, a halogen 
atom (e.g., ?uorine, chlorine, bromine, iodine, etc.), etc. are 
preferably used. 

[0210] The group represented by the formula: 

[0211] Wherein n is as de?ned above, representes a group 
represented by the formula: 

(CH2). A2 or (CH2). A2 

[0212] Wherein n is as de?ned above, preferably a group 
represented by the formula: 

[0213] Wherein n is as de?ned above. 

[0214] The group represented by the formula: 

[0215] Wherein n is as de?ned above, represents a group 
represented by the formula: 

(CH2)n Or (CH2)11 
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[0216] wherein n is as de?ned above, preferably a group 
represented by the formula: 

(912)“ 

[0217] Wherein n is as de?ned above, and a group repre 
sented by the formula: 

[0218] represents a group represented by the formula: 

or , 

[0219] preferably a group represented by the formula: 

[0220] As the integer of 1 to 4 represented by n, 1 to 3 is 
preferable and 2 is particularly preferable. 

[0221] As the compound represented by the formula (Iaa), 
the compound represented by the formula (Ibb) is preferable, 
and as the compound represented by the formula (Ia), the 
compound represented by the formula (Ib) is preferable. 

[0222] As the compound represented by the formula (Ibb), 
the compound represented by the formula (Inn) is preferable, 
and as the compound represented by the formula (Ib), the 
compound represented by the formula (In) is preferable. 

[0223] As the compounds represented by the formulas 
(Ibb) and (lb), a compound Wherein R1 is a loWer alkyl group 
optionally having substituents, R2 is a hydrogen atom or a 
loWer alkyl group, Ar is a phenyl group optionally having 
substituents, and n is 1, 2 or 3 is preferable, and a compound 
Wherein R1 is a loWer alkyl group optionally having sub 
stituents, R2 is a hydrogen atom, Ar is a phenyl group 
substituted by a halogen atom, and n is 2 is more preferable. 

[0224] As the compounds represented by the formulas 
(Icc) and (Ic), a compound Wherein Ar is a phenyl group 
optionally having substituents, and n is 2 is preferable. 

[0225] As the leaving group represented by X1, for 
example, a halogen atom (e.g., chlorine, bromine, iodine, 
etc.), etc. are preferable and a chlorine atom is particularly 
preferable. 
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[0226] When the compounds represented by the formulas 
(I), (Iaa), (Ibb), (Icc), (Ia), (Ib), (Ic), (Id), (Ie), (If) and (Ig) 
have stereoisomers, all such stereoisomers and mixtures 
thereof are encompassed in the present invention. 

[0227] When a compound represented by the formula (Iaa) 
is a compound represented by the formula (Icc) or (Inn), 
When a compound represented by the formula (la) is a 
compound represented by the formula (Ic) or (In), When a 
compound represented by the formula (Ie) is a compound 
represented by the formula (Ik) or (Ip), When a compound 
represented by the formula (Id) is a compound represented 
by the formula (Ir), and When a compound represented by 
the formula (Ig) is a compound represented by the formula 
(It), then each compound can exist as an optical isomer With 
regard to the asymmetric carbon atom in a cycloalkene or 
cyclohexene ring, and any of such optical isomers and 
mixtures thereof are included in the invention. 

[0228] A compound represented by the formula (I) or (la) 
is used, Which is speci?cally the compound in Reference 
Example B to be mentioned beloW, and the like. Of such 
compounds, (A) d-ethyl 6-[N-(2,4-di?uorophenyl)sulfa 
moyl]-1-cyclohexene-1-carboxylate, (B) ethyl 6-[N-(2-chlo 
rophenyl)sulfamoyl]-1-cyclohexene-l-carboxylate, (C) 
ethyl 6-[N-(2-chloro-4-methylphenyl)sulfamoyl]-1-cyclo 
hexene-l-carboxylate, (D) d-ethyl 6-[N-(2-chloro-4-?uo 
rophenyl)sulfamoyl]-1-cyclohexene-1-carboxylate and salts 
thereof are preferable. 

[0229] The compounds (I), (Iaa), (Ia), (Ib), (Ic), (Id), (Ie), 
(If), (Ig), (Ibb) and (Icc) (hereinafter to be simply referred to 
as an inventive Compound), Which is used for the compo 
sition of the present invention, may be converted into a salt 
With an inorganic base, organic base, inorganic acid, organic 
acid, basic or acidic amino acid, and the like. The salt With 
an inorganic base may, for example, be used an alkaline 
metal salt such as sodium and potassium salts, etc.; an 
alkaline earth metal salt such as calcium and magnesium 
salts, etc.; aluminum and ammonium salts, and the like, and 
a salt With an organic base may, for example, be used a salt 
With trimethylamine, triethylamine, pyridine, picoline, etha 
nolamine, diethanolamine, triethanolamine, dicyclohexy 
lamine, N,N‘-dibenZylethylenediamine, etc. A salt With an 
inorganic acid may, for example, be used a salt With hydro 
chloric acid, hydrobromic acid, nitric acid, sulfuric acid, 
phosphoric acid, etc., and a salt With an organic acid may, for 
example, be used a salt With formic acid, acetic acid, 
tri?uoroacetic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, methane 
sulfonic acid, benZenesulfonic acid, p-toluenesulfonic acid, 
etc. Asalt With a basic amino acid may, for example, be used 
a salt With arginine, lysine, ornithine, etc., and a salt With 
acidic amino acid may, for example, be used a salt With 
aspartic acid, glutamic acid, etc. 

[0230] A prodrug for an inventive Compound or a salt 
thereof is a compound Which is converted into an inventive 
Compound under a physiological condition in vivo as a 
result of a reaction With an enZyme, gastric acid etc., thus a 
compound undergoing an enZymatic oxidation, reduction, 
hydrolyZation etc. to convert into an inventive Compound 
and a compound subjected to hydrolysis and the like by 
gastric acid etc. to convert into an inventive Compound. A 
prodrug for an inventive Compound may, be a compound 
obtained by subjecting an amino group in an inventive 




































































